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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 

37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 
1.17(e) has been timely paid, the finality of the previous Office action has been 
withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on October 23, 2006 
has been entered. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-6, 8-14 and 17-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 6,356,026 to Murto in view of U.S. Patent No. 5,144,143 to 
Raspagliesi. 

Regarding to claim 1, Murto discloses in Figures 5 and 6, a cathode sub-assembly 
for an ion source comprising: an indirectly heated cathode (72 or 80) having an outer 
periphery and an interior area; and a support rod (72s or 80s) fixedly attached to the 
indirectly heated cathode (72 or 80) for supporting the cathode within an arc chamber 
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(64) of the ion source and avoiding gas introduction and high pressure near the support 
rod (72s or 80s), the indirectly heated cathode (72 or 80) configured to emit electrons 
within the arc chamber that collide with gas molecules within the arc chamber to produce 
ions for implantation (see column 8, lines 11-21). 

However, Murto does not disclose the support rod is fixedly attached to the 
interior area of the cathode. 

Raspagliesi teaches in Figure 1, a cathode sub-assembly for an ion source 
comprising: the support rod (23) fixedly attached to the interior area of the cathode (24) 
for the purpose of achieving a high melting point for the ionization of the metals. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilize construct the support of Murto at the interior 
area of the cathode according to Raspagliesi in order to achieve a high melting point for 
the ionization of the metals. 

Regarding to claim 2, Murto discloses in Figures 5 and 6, the support rod (72s or 
80s) is attached to a surface of the cathode (72 or 80) facing away from the arc chamber 
(64). 

Regarding to claim 3, Murto discloses in Figures 5 and 6, the cathode (72 or 80) is 
in the shape of the disk. 
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Regarding to claim 4, Raspagliesi teaches in Figures 1 and 3, the support rod (23) 
is fixedly attached at or near the center of the cathode (24), along the axis of the cathode 
(24) and the motivation to combine is the same as above. 

Regarding to claim 5, Murto discloses in Figures 5 and 6, the support rod (72s or 
80s) is in the shape of a cylinder and the diameter of the cathode (72 or 80) is larger than 
the diameter of the support rod (72s or 80s). 

Regarding to claim 6, neither Murto nor Raspagliesi discloses the diameter of the 
cathode is at least four times larger than the diameter of the support rod. It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
have adjust the diameter of the support rod in accordance to the cathode, since it has been 
held that where the general conditions of a claim are disclosed in the prior art, 
discovering the optimum or workable ranges involves only routine skill in the art. 

Regarding to claim 8, Murto discloses in Figures 5 and 6, the support rod (72s or 
80s) mechanically supports and conducts electrical energy to the cathode (72 or 80). 

Regarding to claim 9, Murto discloses in Figures 5 and 6, a cathode sub-assembly 
for use in an indirectly heated cathode ion source which includes an arc chamber housing 
(64) that defines an arc chamber (64i), comprising: a cathode sub-assembly, including a 
cathode (72 or 80) having an outer periphery and an interior area and a support rod (72s 
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or 80s) fixedly mounted thereto; a filament (70ptl) for emitting electrons, that is 
positioned outside the arc chamber (64i) in close proximity to the support rod (72s or 
80s) of the cathode sub-assembly, the cathode (72 or 80) configured to emit electrons 
within the arc chamber that collide with gas molecules within the arc chamber to produce 
ions for implantation (see column 8, lines 11-21). 

However, Murto does not disclose the support rod is mounted to the interior area 
of the cathode and the cathode insulator for electrically and thermally isolating the 
cathode from an arc chamber housing, that is disposed around the cathode of the cathode 
sub-assembly. 

Raspagliesi teaches in Figures 1 and 3, a cathode sub-assembly comprising: a 
support rod (23) fixedly mounted to the interior area of the cathode (24) and a cathode 
insulator (16) for electrically and thermally isolating the cathode (24) from an arc 
chamber housing (15), that is disposed around the cathode (24) of the cathode sub- 
assembly for the purpose of insulating the cathode from arc discharge chamber to 
maintain a efficient emissions of electrons. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilize the cathode configuration and cathode 
insulator of Raspagliesi for the cathode sub-assembly of Murto in order to insulate the 
cathode from arc discharge chamber to maintain a efficient emissions of electrons. 
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Regarding to claim 10, Murto discloses in Figures 5 and 6, a filament (70ptl or 78 
ptl) disposed around the support rod (72s or 80s) in close proximity to the cathode (72 or 
80) and isolated from the plasma in the arc chamber (64i). 

Regarding to claim 1 1 , Murto discloses in Figures 5 and 6, a filament (70ptl or 
78ptl) disposed around the support rod (72s or 80s) in close proximity to the cathode (70 
or 80) and isolated from a plasma in the arc chamber (64i), wherein the filament (70ptl or 
78ptl) is fabricated of an electrically conductive material and includes an arc-shape turn 
having an inside diameter greater than or equal to the diameter of the support rod (72s or 
80s). 

Regarding to claim 12, Murto discloses in Figures 5 and 6, a cathode sub- 
assembly for use in an indirectly heated cathode ion source which includes an arc 
chamber housing (64) that defines an arc chamber (64i), comprising: a cathode sub- 
assembly, including a cathode (72 or 80) having an outer periphery and an interior area 
and a support rod (72s or 80s) fixedly mounted thereto, the cathode (72 or 80) configured 
to emit electrons within the arc chamber that collide with gas molecules within the arc 
chamber to produce ions for implantation (see column 8, lines 1 1-21); a filament (70ptl) 
for emitting electrons, that is positioned outside the arc chamber (64i) in close proximity 
to the support rod (72s or 80s) of the cathode sub-assembly; and a filament (72ptl or 
78ptl) disposed around the support rod (72s or 80s) in close proximity to the cathode (70 
or 80) and isolated from a plasma in the arc chamber (64i), wherein the filament (72ptl or 
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78ptl) is fabricated of an electrically conductive material and includes an arc-shaped turn 
having an inside diameter greater than or equal to the diameter of the support rod (72s or 
80s), and wherein a cross-sectional area of the filament varies along a length of the 
filament (at the two ends of the filament), and is smallest along the arc-shaped turn. 

However, Murto does not disclose the support rod is fixedly mounted to the 
interior area of the cathode and the cathode insulator for electrically and thermally 
isolating the cathode from an arc chamber housing, that is disposed around the cathode of 
the cathode sub-assembly. 

Raspagliesi teaches in Figures 1 and 3, a cathode sub-assembly comprising: a 
support rod (23) fixedly mounted to the interior area of the cathode (24) and the cathode 
insulator (16) for electrically and thermally isolating the cathode (24) from an arc 
chamber housing (15), that is disposed around the cathode (24) of the cathode sub- 
assembly for the purpose of insulating the cathode from arc discharge chamber to 
maintain a efficient emissions of electrons. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilize the cathode insulator of Raspagliesi for the 
cathode sub-assembly of Murto in order to insulate the cathode from arc discharge 
chamber to maintain a efficient emissions of electrons. 

Regarding to claim 13, Murto discloses in Figures 5 and 6, a cathode assembly for 
use in an indirectly heated cathode ion source which includes an arc chamber housing 
(64) that defines an arc chamber (64i), comprising: a cathode sub-assembly, including a 
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cathode (72 or 80) having an outer periphery and an interior area and a support rod (72s 
or 80s) fixedly mounted thereto, the cathode (72 or 80) configured to emit electrons 
within the arc chamber that collide with gas molecules within the arc chamber to produce 
ions for implantation (see column 8, lines 1 1-21); a filament (70ptl or 78ptl) for emitting 
electrons, that is positioned outside the arc chamber (64i) in close proximity to the 
support rod (72s or 80s) of the cathode sub-assembly. 

However, Murto does not disclose the support rod is fixedly mounted to the 
interior area of the cathode and the cathode insulator for electrically and thermally 
isolating the cathode from an arc chamber housing, that is disposed around the cathode of 
the cathode sub-assembly; wherein said cathode insulator includes an opening having a 
diameter that is larger than or equal to the diameter of the cathode. 

Raspagliesi teaches in Figures 1 and 3, a cathode sub-assembly comprising: a 
support rod (23) fixedly mounted to the interior area of the cathode (24)a cathode 
insulator (16) for electrically and thermally isolating the cathode (24) from an arc 
chamber housing (15), that is disposed around the cathode (24) of the cathode sub- 
assembly; wherein the cathode insulator (16) includes an opening having a diameter that 
is larger than or equal to the diameter of the cathode (24) for the purpose of insulating the 
cathode from arc discharge chamber to maintain a efficient emissions of electrons. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilize the cathode insulator of Raspagliesi for the 
cathode sub-assembly of Murto in order to insulate the cathode from arc discharge 
chamber to maintain a efficient emissions of electrons. 
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Regarding to claim 14, Murto discloses in Figures 5 and 6, a vacuum gap is 
provided between the cathode insulator and the cathode to limit thermal conduction. 

Regarding to claim 17, Murto discloses in Figures 5 and 6, a method for 
supporting and indirectly heating a cathode of an ion source comprising: bombarding the 
cathode (70 and 80) with electrons from a filament (70ptl and 78ptl) positioned outside 
an arc chamber (64i) of the ion source for heating the cathode (70 and 80); and emitting 
electrons from the cathode (72 or 80) for collision with gas molecules within the arc 
chamber to produce ions for implantation (see column 8, lines 11-21). 

However, Murto does not teach supporting the cathode by a rod fixedly attached 
to the interior area of the cathode. 

Raspagliesi discloses in Figures 1 and 3, a method of supporting and indirectly 
heating a cathode (24) of an ion source comprising steps of supporting the cathode (24) 
having an outer periphery and an interior area by a rod (23) fixedly attached to the 
interior area of the cathode (24 which avoids gas introduction and high pressure near the 
rod (by the inlet line 19); for the purpose of insulating the cathode from arc discharge 
chamber to maintain a efficient emissions of electrons. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilize the cathode support of Raspagliesi for the 
cathode sub-assembly of Murto in order to insulate the cathode from arc discharge 
chamber to maintain a efficient emissions of electrons. 
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Regarding to claim 18 5 Murto discloses in Figures 5 and 6, a cathode assembly for 
an ion source comprising: a cathode (72 or 80) having an outer periphery and an interior 
area; a support rod (72s or 80s) fixedly attached to the cathode (72 or 80) which avoids 
gas introduction and high pressure near the support rod (72s or 80s); and an indirect 
heating device (38) for indirectly heating the cathode; wherein the cathode is configured 
to emit electron with an arc chamber (64i) of the ion source that collide with gas 
molecules within the arc chamber to produce ions for implantation in response to the 
heating of the cathode (see column 8, lines 1 1-22). 

However, Murto does not disclose the support rod is fixedly mounted to the 
interior area of the cathode and the cathode insulator for electrically and thermally 
isolating the cathode from an arc chamber housing. 

Raspagliesi teaches in Figures 1 and 3, a cathode sub-assembly comprising: a 
support rod (23) fixedly mounted to the interior area of the cathode (24) and the cathode 
insulator (16) for electrically and thermally isolating the cathode (24) from an arc 
chamber housing (15) for the purpose of insulating the cathode from arc discharge 
chamber to maintain a efficient emissions of electrons. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilize the cathode insulator of Raspagliesi for the 
cathode sub-assembly of Murto in order to insulate the cathode from arc discharge 
chamber to maintain a efficient emissions of electrons. 
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Regarding to claims 19-24, the limitation of the support rod is press fitted into the 
cathode is a method of forming the device please note that the claimed method steps are 
product by process limitations. Even though product-by-process claims are limited by 
and defined by the process, determination of patentability is based on the product itself. 
The patentability of a product does not depend on its method of product. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, the 
claim is unpatentable even though the prior product was made by a different process. In 
re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

Furthermore, it is well established that a claimed apparatus cannot be 
distinguished over the prior art by a process limitation. Consequently, absent a showing 
of an obvious difference between the claimed product and the prior art, the subject 
product-by-process claim limitation is not afforded patentable weight (see MPEP 2113). 

Regarding to claim 25, Murto discloses in Figures 5 and 6, a cathode sub- 
assembly for an ion source comprising: an indirectly heated cathode (72 or 80) having an 
outer periphery and an interior area, the indirectly heated cathode (72 or 80) configured 
to emit electrons within the arc chamber that collide with gas molecules within the arc 
chamber to produce ions for implantation (see column 8, lines 11-21); and a support rod 
(72s or 80s) fixedly attached to the indirectly heated cathode (72 or 80) for supporting the 
cathode within an arc chamber (64) of the ion source and avoiding gas introduction and 
high pressure near the support rod (72s or 80s). 
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The limitation of the support rod is press fitted into the cathode is a method of 
forming the device please note that the claimed method steps are product by process 
limitations. Even though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The patentability of 
a product does not depend on its method of product. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process. In re 
Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

Furthermore, it is well established that a claimed apparatus cannot be 
distinguished over the prior art by a process limitation. Consequently, absent a showing 
of an obvious difference between the claimed product and the prior art, the subject 
product-by-process claim limitation is not afforded patentable weight (see MPEP 2113). 

However, Murto does not disclose the support rod is fixedly attached to the 
interior area of the cathode. 

Raspagliesi teaches in Figure 1, a cathode sub-assembly for an ion source 
comprising: the support rod (23) fixedly attached to the interior area of the cathode (24) 
for the purpose of achieving a high melting point for the ionization of the metals. 

Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilize construct the support of Murto at the interior 
area of the cathode according to Raspagliesi in order to achieve a high melting point for 
the ionization of the metals. 



Application/Control Number: 09/826,274 Page 13 

Art Unit: 2879 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. Patent No. 

6,356,026 in view of U.S. Patent No. 5,144,143 to Raspagliesi and in further view of U.S. 
Patent No. 4,783,595 to Seidl. 

Regarding to claim 7, Murto in view of Rasapagliesi discloses the claimed 
invention except a spring-loaded clamp for holding the support rod. 

Seidl teaches in Figure 1, column 8, lines 28-55, a cathode sub-assembly 
comprising: a spring loaded clamp (7) for holding the support rod for the purpose of 
exerting compression force to keep cathode tightly fixed within the plasma chamber. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have utilize the spring loaded clamp of Seidl and center support of 
Rasapagliesifor for the cathode sub-assembly of Morimiya in order to exert an 
compression force to keep the cathode tightly fixed within the recess and further provided 
improved and reliable electrical contact. 



Allowable Subject Matter 

7. Claims 15 and 16 are objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record taken alone or in combination fails to teach or suggest 
cathode insulator includes a flange. 
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Response to Arguments 

8. Applicant's arguments with respect to claims 1-25 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalei Dong whose telephone number is (571)272-2370. The 
examiner can normally be reached on 8 A.M. to 5 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimeshkumar Patel can be reached on (571)272-2457. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

D.D. 



December 6, 2006 
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